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PROCESS FOR PRODUCING POLYURETHANE FOAM 
DETAILED ACTION 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The term "ordinary" in claim 1 as it relates to temperature is a relative term which 
renders the claim indefinite. In line 8 of claim 1, a polyol component is described as 
being in the form of a liquid at an ordinary temperature. The term "ordinary" is not 
defined by the claim, the specification does not provide a standard for ascertaining the 
temperature at which the substance should be in the form of a liquid, as it only further 
describes such temperature as "room temperature," and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the invention. 

Claims 2-3 are rejected for failing to correct the deficiency of claim 1 . 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rasshofer (US 2003/0104241 A1) and further in view of Mullins (US 3,592,877). 

As to claim 1, Rasshoffer discloses a polyurethane resin produced by the 
reaction of a polyisocyante component, a polyol component, an optional cross-linking 
agent, one or more catalysts, and water as a blowing agent (US 2003/0104241), 
paragraph [0033]). Rasshoffer further discloses that said polyol can be a polyester 
polyol obtained from lactones (paragraph [0040]) and that said polyol of which has an 
OH value of 100 to 500 mg KOH/g (paragraph [0047]). Rasshoffer fails to teach that the 
polyol is comprised of 30% by weight of a copolymerized lactone polyol obtained by 
copolymerzation of £-caprolactone and 5-valerolactone in a molar ratio of [£- 
caprolactone/5-valerolactone] of 80/20 to 20/80, and also fails to teach said polylactone 
polyol of which is a liquid at an ordinary temperature (column 2, lines 38-41). However, 
Mullins teaches linear polyesters made from lactones, in which the polyester charging 
ratio of £-caprolactone/5-valerolactone in weight percent is 80/20, 70/30, or 60/40, in 
which the £-caprolactone/5-valerolactone polyol comprised 45% of the total weight of 
the polyester for which it was made (column 14, Table II). Change et al (US 4,062,887) 
teach a polyurethane made from an organic polyisocyanate, a polylactone polyol, and a 
compound containing at least two active hydrogens per molecule, said polylactone 
poylol of which is a liquid at a room temperature 20°C to 30°C. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to have 
incorporated a polyester made from a polyol in which said polyol compromises a lactone 
with a molar ratio of [£-caprolactone/5-valerolactone] of 80/20 to 20/80 because 
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copolymerizing £-caprolactone with 5-valerolactone results in a lactone with minimized 
or reduced crystallinity (Mullins (US 3,592,877), column 14, lines 10-25), further 
resulting in an article with more flexibility (Mullins (US 3,592,877), column 13, lines 11- 
25). It would have been obvious to use a polylactone that is liquid at an ordinary 
temperature because a liquid polylactone would be miscible with other reactants, such 
as organic polyisocyanates, which would enable all the reactants to be mixed at room 
temperature, a critical processing advantage (Change et al (US 4,062,887), column 2, 
lines 44-48). 

As to claim 2, Rasshoffer discloses polyester polyols for use in preparing a 
polyurethane resin, the process of which is described in the method as applied to claim 
1 above, said polyester polyols of which are produced using polyols containing at least 
two hydrogen atoms which are reactive to isocyanate groups, including ethylene glycol, 
1 ,2-propanediol, diethylene glycol, dipropylene glycol, 1 ,4-butanediol, glycerol, 
trimethylolpropane, and pentaerythriotol (paragraph [0039]). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rasshofer (US 2003/01 04241 A1 ) in view of Mullins (US 3,592,877) as applied to claim 
1 above, and further in view of Chang et al (US 4,062,887). 

Mullins teaches linear polyesters made from lactones, in which the polyester 
charging ratio of £-caprolactone/5-valerolactone in weight percent is 80/20, 70/30, or 
60/40, in which the £-caprolactone/5-valerolactone polyol comprised 45% of the total 
weight of the polyester for which it was made (column 14, Table II). Mullins and 
Rasshofer fail to teach the process of producing a polyurethane foam according to claim 
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1 of the instant application wherein the viscosity of the copolymerized lactone polyol is 
not more than 20,000 mPa-s at 25°C. However, Chang et al teach polyurethanes made 
from an organic polyisocyanate, a polylactone polyol formed from ring opening a lactone 
have 6 to 8 carbon atoms with an organic polyhydroxyl compound, and a compound 
containing at least two active hydrogens per molecule reactive with isocyanate groups, 
said lactone of which is a liquid at a temperature between 20°C and 30°C, or said 
lactone of which is a low melting solid. The lactone described by Chang et al would 
inherently have a viscosity comparable to that specified in claim 3 of the instant 
application. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a copolymerized lactone polyol with a viscosity lower than 
20,000 mPa-s because the liquid polylactone would be miscible with other reactants, 
including organic polyisocyanates, allowing for the components to be mixed at room 
temperature (Chang et al (US 4,062,887), column 2, lines 38-48). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KARA NEGRELLI whose telephone number is 
(571)270-7338. The examiner can normally be reached on Monday through Friday 7:30 
am EST to 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 
Supervisory Patent Examiner 
Art Unit 4131 



/KARA NEGRELLI/ 
Examiner, Art Unit 4131 



